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(54) FLUOROALKYLALKOXYSILANE AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a fluoroalkoxysilane 
comprising an amino nitrogen containing a specific fluorine 
bond group, readily producible, having excellent stability 
and durability, capable of providing the surface of a 
substrate with water repellency, lubricating properties, 
antifouling properties, antidazzle properties, etc., useful as 
a surface modifying material. 

SOLUTION: This compound comprises a nitrogen atom of 
a compound of formula I [R is a hydrocarbon 
monofunctional group; R' is H or R; X is an alkoxy; Y is a 
hydrocarbon bifunctional group or a group of the formula 
(CH2)y-NH-Y (X is a hydrocarbon bifunctional group; (y) 
is 1-4); (a) is 0-2] in which the nitrogen atom contains at 
least one group of the formula CnF2n+1- CxH2x-0-CH2- 
CH(OH)-CH2 (1<n<23; (x) is 1 or 2) such as 3-(2- 
hydroxy-3- perfluorooctylmethoxypropylamino) 
propyltriethoxysilane. The objective compound is obtained 
by reacting a compound of formula I with a compound of 
formula II or a compound of formula HI in an alcohol 

solvent (preferably a solvent forming the alkoxy of the compound of formula I). 
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*«*CcAftfc«>©, Rt>\ 

cii).lWHR*C5)-cmSft*^-7^*or^*u> 

[0 05 4] fitT, *»WOPIB— «S:C4)— C5)*/fctt 
-iS(9)TSSn-5 7;I/tn7^^7^3+^^7 
MbMkoWiK: Sffl s ft £ H»w«rc* * 
CO.— flJSCaD'C^SftST 5 yTJ^^Uiy^>. & 

a\ 

■JV^x-f^ (P F AG) , 

[0 05 5 ] Ci).HWCl)tw3ft«75-/7>b3+ 
: *«9B*cfeCirttffl3ft5«WB— «j£(»t 
^^7^7^^>V7>c!:ir 4 fiTFOfcO* 



30 



40 



&).3-75>'7 , a^ h h*^^> 
C2).3 - T 5 -/rtKA hyx h^>>"7> 
C3).3 -T 5 -/^nt^f;Ui?y h ^^>^^> 

(4) . 3 -T 5 y 7*0 t';M f;l/*/x h + V7 > 

(5) .H l N-(CH z ) l -N(CH 2 CH=CH)-(CH 2 ) 3 
-Si(OMe) 3 

3~[N-7 , ;;l'-N(7S/x^)]7$>' tVU h 

(6) .H,N-(CH 2 )*-NH-CH,- <C»H 4 )- (C 
H 2 ) 2 -SiCOMe) a 

P[N (2-T£^:t^lOT5 ^-rf^Jl']^***^ 

(7) .H 2 N-(CH,), -NH-(CH 2 ) 3 - Si(Me)(OM 
e), 

N (2-7^xW)-3 -T 5-/^PtfA^*JM* 

(8) .H a N-(CH,), -N"H-CCH,)j - Si(OMe), 
N ( 2 - T 5 -'x^no- 3 -TS^ptMi/h i;y h 

[0 05 6 ] Cii) — «KC6)"Ca%3ftS^— 7JU*nT 
Wy-;^y^;l/x-f^ (PFAG) : *fMBK: 
*5l>T<£/B $ ft ^>S?IB— ffi^(6)-C^ SWPFAGi 
L/T, TIB<D (itl 0) ^TnSftatO&WSTSC*!: 
^-Cfir*. ft*. TsBO (ftl 0) KlteOT, nffitt. 

l£n<23, »*L<«1-^1 7<DBE»-C**. 

[0 05 7 ] 

[{LI 0] 
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C9) 
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C n F 2n + r CH 2-°- CH 2- C ^ CH 2 

O 

C n F 2nfr< CH 2V°- CH 2- C ^> CH 2 

O 

HjC^-HC-CHg-O-CHjj-C^^-CHg-O-CHjj-CH-CHjj 

o o 

HjjC-HC-CHj-O-CCH^-C^^-CCH^-O-CHjj-CH^CHg 

o o 



[005 8] *f£9i<DmrfS L fc— (4)— ( 5)-Cm Sti 10 

m-cab*), fit5|£©CF 3 CCF I )„-(CH 1 ).-SiCOR) 
.*»C.F 1 ..,-C.H„-S1CR>. CX),..aiT©>f-? 
j|/^-nr^*><k^J (^53^9 - 1 6 9 7 7 9#<£$fi 

jg-C^^XH*®S-r^/cW-CSMft*U 2 0* JSLht 
ftD (S£3fcn a nttl 00-1 10' UK) . ffi*a/cJS*t£ 20 

[0059] *i%Bjo?H?ieL/'c— MS;c4)~c5)-c^sn 
v > tm tt a i # m L t t «t t > c <t « i »^ * -r «c t » c 

i-C*-5„ 30 
[0060] 2jE^{Cfcl>t. — )J5^C4)T^ 

^vm. mat. — fiaiecsj-c^sn-sfcoiWffl-r-s 

c <fc tc «fc 0 . ^Ifi^ffliM©/"?- 7 )l* uM*m\? £ c 

[0 06 1 ] *?m<Dffi2El,tt— 62^(4)— C5)-C?n3n 

toV'/a-^iiW, BP*>. «f4ft<b'©3SWS0«:ie 

i/ /tsx a - >%M&MibZ> waft&IB^©^ y n — > 40 
jfc>ISJ5^©lg{b#J£LTfcWfflr«&&. C©«fc5ftffli£ 
©»£. figfflati-CC^Si^MJS^^fiJffl-r^C 

[0062] 

[0063] (SQfe^l ) H,N(CH,), S i (OEt), 
(3 -r 5 sy'afjl b 'JiFt^7>. I2'>'J3 
->f±$¥, TSL83 3 1) 6. 63 g (30mmo 
1) 45 0 B©IfA7A3-* (5?*> *6&9 9.5 50 



%) icrssso/cfc©*. sett. ^sts* 

^=&3SAL/-POffiTa- l-a^TiB© (it 1 1) "C^S 
n*/^-7Jl/*n- 1 H. 1 H- Sir s—)\, 
i-r-^ (WBSAttiS. *6&9 9. 9% PFAG-1 
C-8) 15. 18g (3 Ommo 1 ) ^S"C 1 5# 
*gLtST. 2RfiM4 0 'CTC 1 ffiSFfflSMiS. Sfl 

[0064] 

[<bi l ] 

C F 3 -(C F^j-CHj-O-CHjj-CH-^C H 2 

V 

[0065] BuiBJStc;tc<j: »3f#e>n/csrc;^.fiE«?«. fct 

[006 6] JxJCS^BijiBP FAG- 1C-8£TSL8 
3 3 l©l^JKJ£-C*-5C££*tig-r£/cS>(C. TL 

c *Tia©2a©stPfiM£ffl^-c 

TLCf/l — h : UVijVfV* MJlflt Kieselqel 
60F254 

mSftWl : CD.PFAG- 1 C- 8 Stlgfli (5tt--<>^ 

Cii).TSL8 3 3 15Bi8fli (5tt'<>^>/i*K^^ 
■>U=2/8) 

BffIEL/c^-rn©S?B3*£K:*$(,>-Cfc. TOOPFAG- 
1C-8. TSL8 3 3 1 ©**•;> tAW&ioti-r. M 

tc. iBSEtOFT 1 R*e.TS L 8 3 3 1 fCNH.I 

«§&-r.5 1 5 9 3 ot- 1 ©®^?^^ 

6. P F AG— 1 C — 8©2"J 5sZs)U&ifiT S L 8 3 3 
1 ©NH,S© 1 mo^tBOGrir&^^SSR'Cib^ 

[0067] @1 ~~m 3 (C. t?fi2^*SF!l 1 ©KJ£©J5l£ 
^K^JSCKW^W ©FT I R7-$*7rrr. 

CD .S 1 «. l?iei?Sfe0« 1 ©JSI&OJSI&^^F T I 

Rf- f 4^-r fc©r&*. 

C2) .S2 «. KriansfeW i ©sj£©aiS£4&3rc£>£P f 

AG- 1 C-8©FT I R^-^^-rfc©^*^. 
C3).S3«. ffiTl2*J6^!ll©J5lc;©ai^WC*>5TS 
L8 3 3 1 ©FT I R-T— 4r*jK-rfc©-C*S. 
[ 0 0 6 8 ] B?iaSt6tC<fc *) . JSJtB?S?S«. cf,-cc 
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F,),-CH 2 -0-CH, -CH(OH)-CH,-NH- 
CCH.^-SiCOE t),430%§tfXiiy-^M<b 

coo69] (.mmw2) m^miica^x. tsls 

3 3 l4H,N(CH,),NH(CH,),Si(OMe) ) , 
{ N - (2 7^1^) -3-73/^ne*hM 
h*S^>-7>. a-^ttH. TSL-8 34 

0} 6. 6 6g (3 0mmol)SO t tf;l'Til'3-;i' 

9. 8%) = 1/1©*>©=£5 o sm^tcitmi,*. WI& 

•3 P FAG - 1 C-SRCKTSL-S 3 4©Xd<s> h<0 
^JWBSSStl. FT I R-Ct.TSL-8 3 4 0CDNH 
,StC!(§)S-r.6 1 5 9 9cm- , OKlR*i?^L,r*J 0 . C 
tltCttO P F AG- 1 c-8iTSL-8340©-» 

[0070] ]i?IEJ5lfotC«fc OJKJfc&jfctt. C F, — CC F * 



10 



:,),-CH, -0-CH,-CH(OH)-NH-(CH,)i 
-NH-CCH,),- SiCOMe^OS 0 LT^ 

[007 1] (*J6W3) ^eteflfUltCtet^-C. i^AT 
A-a-JUD^ffi&hJl/JO (Kli) 50?iU 2B$Rg 

^ja^fteip. — gd&SbfcfcODtt. 2JBCC£- 

/c. ±JBRcrF)Bt*>TLC^*T-CPFAG- 1 C- 8 
^131833 l©*tfy h«i2*!)P.*T,-r. FTIR 

MOlxJ&ltPF AG - lC-8iTSL8 33 1Cl^ 

^-s^ Lraitfrsaw. tsls 3 3 loih^a 

«©fi)K»«^Ff*3«:TiaO «fcl2) -CTSSni^jg* 

[0 072] 
Utl 2] 



C r 3 -(C F^-C H ? -0- C HCO H)-C Hj-NH-CCH^-S i-(0E t) 

6 

CFg-CCF^-CHg-O-CHCOW-NHg-NH-CCH^g-s'l-tOE t) 



[0073] (»ssf^4) mmmuctmx, 9vuv> 
jux— TMk&mvTwub «bi 3) tcTK^ns 1. 

1. 9. 9Hf h5b Fn/'t-7Wntf f A- 1 , 
9. s?yys/s?*x— spa* (ttiWAttW, MS9 9. 9 
2PFAG-1C-7) 10. 48g (20mmo5K 



I 

* 1 ) , TSL833 148. 84g(40mmol), 
x*A-TA-:3-A£:7 6 r {c£KLfc£OT-«. N&Cfr 

[0074] 
Utl3l 



H 2 C-HC-CH 2 -0-CH 2 -(CF 2 ) 7 -CH 2 -0-CHj-CH-CH z 

o * * V 



[0075] msssssma.. m&mw<D&i&&<Djgm-v 

C^F T I R©M(CJ:9 2PFAG- 1 C — IJtkUT S 
L-83 3 1C^?H»6hT. 1 6 00OIT 1 © 
?RiR*im^L-C*j6. 2PFAG-1C-7 1 £tRC 
TSL8 3 3 1 *S2^JS:tt;L//cC<!:*S5iS!$n/c. 

[ 0 0 7 6 ] SfD^fi£«J». CEtO), Si-CCH,^- 
NH-CH J -CH(OH)-CH I -0-CH l -(CF J ) 
,-CH, -O-CH, -CHCOH)-NH-CCH 2 ) a - 40 
SiCOE t ),©i?Jl'7^3-;l'2 0%Mt*-9/£, 

[007 7] (31«S0!J5) HJSfi«I4«:fct,>T. TSL8 
3314TSL8340*8. 86g (0. 40mmo 

1 ) . 7 6 gCxf^TAa- A-£.rf? 1 A7A=i-A<3 
Ogr. ;t-7;U3-A-4 6 gKglLfcWWJ. I^Iffi 

-c*t& t > . mam 4 <t pj«©*&feigBj ©«ttg©*&« * 

fffc. C ©«>©«:. 93*014 <bHttfCTLC##T. FT 
I RtC*Jl»-C2 PFAG- 1 C- 7. T S L — 3 4 
0©??&#Sig«>£>n-r. *>oNH,I<>I*L-TUfc. 
[00 7 8] Xtliff,l(c43lr»-C. P F AG 50 



-1C-8420, 2 4g (4 Ommo 1 ) m^tcM9\- 

r. PFAG- lC-8©Xtfv htdtWHStift:*. T 
SL8 3 3 1littt^£WB*^t*f•). JfcFTIR 
##?T«> 1 5 9 Scm-^^JRWi^i^l/TO/c. 

4 0Xr?lttniRKK-*-&C&K:,fc9. 1 5 93cm 
•©KJRRC/TLS 8 33 l©Xzf<? H*m3febfc3&s. 
PFAG- 1 C- 8©X#? h*s@< t>-T*>tC^!i*e>tl 
/c©r. PFAG - 1 C - 8 B 1 WlT 5 >tCfiBfeL"CJR 

[0 07 9] (3l*teW7) HJfiWI 1 {CfcO-C. PFAG 
-1C-8&TIB© Mbl4) ICTjkZtl&'-i-y Jl*U 
1. 1. 2. 2 f F 7 1 F Of * / -;H"J ->^x- f 
A (HiKAttSJ. #fiS99. 9%. PFAG-2C- 
8) 415. 6g OOmmol) ic&MLtcMMZ. 

[0 08 0 3 
[ftl4] 
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CF 3- (CF 2 ) 7- CH 2- CH 2-°" C N H > CH 2 

O 

&^/d&£^^:tet,>r, TLCtPFAG-2C- 
8RC^TSL- 8 3 3 1<DX^^ h^Sesb^nT. FT 
IR-C1 693 cm^CDgRjRfcm^bTl^Co KStSMM 
ti, CF^CCHOt-CH^-CHj-O-CH, -CH 
(OH)-CH 1 -NH-(CH J ) J -Si(OEt) 1 «:3 0 > 



[0 08 2] <*J6W8-14) TiBOSl tCTn^n^ 
->ttS?CDfcCD-C£>*o ) KtfPFAG (SSfn^^tBIM 

[0 08 3] 

imi ] 



75 > T^3+-2/v'^> 


TSL820L 


3CN-T U JV-N(2-7 5 J x-'f-A*)] T t / 7a If A* h U / h 


TSL8205 


Hglf-CTgC^-W-C^-CC^)-^^^! (01c) g 
9> 


TSL8345 


FK2-T * y JC^A<)-3-T i/^oe^f-^y h*isi/^> 


P F AG 


PFAG-1C-4 
Cn-4x-l) 


CT 3' (CF 2 ) 3" CH 2 HH:a 2- CH - ra 2 
0 


PFAG-1C-17 
<«=17,x«D 


0 


FFAG-2C-10 
(n-10.x-2) 


CF 3 OT 2 ) 9^ CC V2^ CK:fl 2- €fl " CH 2 
0 


2PFAG-2C-4 


H 2 c-HC^-^(cfl 2 ) 2 -<ty 2 ) 4 -(CH 2 ) 2 -o-cfi 2 -ca-ca 2 



[0084] Tta^2 CC^Tc fcte, SI^O 

(D.MeOH: J f-JlTJlszi-jU 

(2) .E t OH : ai^Jl/TJl/^-^ 

(3) .TLC TOJ : *:S-?-<D*&v h & L 5* 



*(4).FT 1 R TO J : 1 6 0 0 cm" 1 <DSRJR?Si*c 

(5) .sjfci&s : mmm 1 tratt 

30 [0 0 8 5] 
[312] 





Offtt 


P F A G 

co mm 


PF AG 


m m 

Me OH/ 
E t OH 




TLC 


FTIE 


8 


TSL8331 


PFAG-1C-4 


1/1 


EtOH 100* 


0 


0 


9 




PFAG-1C-17 


1/1 


tr 


0 


0 


1 0 


TSL8201 


PFAG-1C-8 


1/1 


4/6 


0 


0 


1 1 


TSL8205 


PFAG-1C-8 


1/1 


5/5 


0 


0 


1 2 


TSL8345 


PFAG-1C-8 


1/1 


5/5 


0 


0 


1 3 


TSL8331 


2PFAG-2C-4 


2/1 


EtOfi 100X 


a 


a 


1 4 


TSL8331 


PFAG-2C-10 


1/1 


rr 


0 


0 



[0086] mmw 1 5 (fcmm) 
a) .mmm 1 ©kj&?«£t * y 

fb^X^ttiS^^^Hz i5 ^yc5920, i£&5 0 
%) fC*tL-3%. WUWBT1 2 0S£1 0%85/JD. «C 



< I- 5 5. 2ttfi) tc5Xffi2llll,ft:t><D&l!& 

C3) .seMfflf l ~ 1 4 flDKtt&riMM*. dfJ^f^a 
+if >yt-;bHO- [SiCCH,), - O-], -SiOH 
04OO~2OOOOcpifi<*l«l/. y^Jl/ffl^ 
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[0 08 7] 

C miOMZk ] K. «fc K) . felT©® * 

*5-{fc#«J (P F AG) «ISfe*i|ffl#-CiSl«a<Dfc©«: 
2. *:^(DSfSi«ji(D^---7^*aSSW©T^3^ 



10 



b-c©/8jfcccwra& «>©■?&£. 

5. *^K©9r««a©^--7;l-j|-nS^©7^3* 

©iSt,> *>©-?*£„ 

[01] mmMl<DmZ&J$.®KDFT I RBt*5. 
[12] 1 0DUA4Mt (*>»x#+Mt^l) 

©FT 1 R0t*S. 

[S3] fmm\<om§mm. (r« y7*atvj/» 
>4t-&m) ©f t i Ria-cs,*. 



[si ] 



— 1 — 
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■ -1 


— p- 


1 — 
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1 — 








1) 
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1 






J 


— 1 




— U_ 
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30.0 
*40 
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[12] 



100.0 
90.0 

eo.o 
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1 1 
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, i.. .. 





so.o 



40.0 



30.0 



[03] 



110.0 



100.0 



1 
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1— 


— i— 




— i — 
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- - i- 
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1— 
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i — 
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70.0 



BO.O 



40.0 
440 



F^-A (##) 4H020 BA34 BA36 

4H049 VN01 VPOl VP02 VQ35 VQ77 
VR20 VR40 V535 VT40 VT41 
VT42 VT43 VU26 VU28 VU29 
WO 5 VW02 VW33 



